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o - TSEAAS PG /men .
' MEMORANDUM REPORT ON , : B

. : ) o Dater 3 Hareh a9ly7 . - ,

- SUBJECT: P:'Jposa’ for fresantiog Looalizer and Glide Path Infomation to :
: the Pilot, : . B
: OFFICE ..... .... A,e"ehad 16&1 Iahox;a_y__q;:y Contract o OTder NOu... owceomeecrrraneis cartsn o or sroree oo N

- SERIAL No, ISBAA-&OL-82 o Expenditute Oraer No, DU ,

A, TURPOSE; ~ ) N
? . 1. The elfestivensss «f any blind lerding syston in which the pilot .

controls the aircrsft is limited by the ease with wvhich the pllot cen intere
pret and ast upon the information presented te him, The purpose of this
_ report is t¢ descrite a possible method of presenting loocliszer and glide path
. informaticn, from SC8-51 equipment, i-. & ma.uer which should cconsidorabiy
rr»dwe the 'brs;mm" perlcd reguired for succesaful landings,

) 3. FACTGAL DATA: '
2, The "orogs-pointer® insirument currently used with SC8-51 equiprent
: t6 indicate locelizer and glide path informaticn to the pilot is d fiToenlt :
_ . %o £l éxoeph- by pilots with considerasble experieice in its use. Moreovor, )
| this instrament requires a porticn of the alrea.dv scarce spacs on 1:11@ instrue '
' tent parnel and gives the pilot au aldditional but infrequertl" ysed insirue-
R ment to read while performing Lhe diffieult task of landing the airplsne.

3o HWodifieaticns of ihe orogs-pointer instrurmsnt are cuvrrontly being
desigred by the Comuriocaticn and Navigation laborator :f $he Air Materiel
Codinand which have premise of beins a considerable improvement over the . )

. , . presapnt instrumért. In one I‘°C’;883.,:"1 s the ecross-pointey instrumént a o

= repecuer madnetic compasn pcinter is bein~ added. To oherate this 1r-<'tr1.:'snt

' the pilot seks the heading of the runwar into the repeater canpass, adjusi- -
' inr it so that tie heading of the mumwa~ being auproached is at ths top of )

the irstrument, This nebthod will give $he pilot o direct cneck of his

hezding with reference to the logulizer path and should constitute & signie

v, ficant inmprovemsnt of the localizer indication of the instrument, It will ;

| - probably not improve the instrument for flyiap of the glide path excernt as it T
' may 21llow the pllod %c spend wmore time on the -1ids path problem. The pro-
. posal to be describied in this report is an cutqrowth cf, and extenslom to,

tnhis *redesifn o“ the nrmss»gc- mter indicator,

B Le It is proposed in th 15 report th.t the lcenlizer indicator be oom-
- binéd with a romote iuiloeline marnetic cowpass (cr dirfectional gyre) with a
o rotatnbls zecale and th.l L.‘.f? siide path indie.tor he ocribined with the myxo

j e Lorizon, The localizsr anc ~iide path indicaiicns would be presented -n such :
a vy a8 Lo provido revisg referenca points for Ll.: compass and iorizon

~

nomee, g =
o Iy




g %

- - R =y
j'gsg wqu‘e,)} ’ ; o \(',_;’{X?'.:;

A TS TR mm&;ﬁ:—%m;wwﬁ%_ :
A
i : ) - “:"* -
. . Eﬁg&!&m@ﬁ‘vpmﬁﬂ ARUBEAA-G =5 _ ‘ 5 7
3 Heweh 1947 - . Page 2

indicgtors, By keoping the conpess poinder ou the lesalizer refercshce wmark,
and the horizou on the glids petk refurence =arl, the 3:31ot srould makeo en
agynptotio approach tc¢ the ideal landing path, bis type of indisator shonld
conslderably simplify the pilot's task, and would eliminate ihe necessiiy of
en additional instrument on the instrumont panel, Tne proposed type of indi-
sation oould serve also for other types of egquipment {Ground Ceatrolled

B Approach, Pilot's Direotor Indicator for bombing, and VEF Ormidirectional iange) i

. wWhioh provided’ Yrack or glide path informaticm Lo the pilot. Yorc detsiled '

e

explanation of tinis proposéd nethed is given in apnsndix I. )

5. For tm gllda pathehorison eombination a revised type of indieator is
proposéd, in which the swall airplerie moves instesd of the horizon, PBrperireutal
S evidenae is asited, suggesting that this type z. gyfo horiwob is more oasily
interpreted than the conventional inst:rwaentc o

-

I

C. COLCLISIONS;

. 4o The mathod of presenting losalirer and zlide path information offers

: e poscible means of Incressing tho effactiveness of blind landing equipment by

sixplifying the tasic of the pilol who must internred and uet upon the informa- -
tion presented, - ‘ .-

M

. D. RECCHMMENDATIONS:

7. That the MNavigetion Branch ¢f the Canmunioat. on and Havigation leboratoiy,
the Instrumont and Navigation Tranch of the Equipment Laborm.ory, the Afr'orew )
Traiping Branc!. of Base Aireralt Opsrations Secticn, and the AlleWeather Flyi ng ’

Division corment upon ihs posrible nerits or objections to the proposed method
. of prescniing localizer zmd ~‘mo o RN informat“cz

>

&. That the Aero uied ioal Laborﬁtory, in oooperation with the Goummication
l . and FavipAtlon Laboratéry sad the Equiyment Laboratory, ocarry out research on
! the -pj‘cpwwd ingalizer and plide path indisetion under simulated flizht ocondi- X -
S . tiops t0 determine i%s sultability to hurman requircmentes,

—
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A. Diopesal i’or C:m%iminf; Lgaliger Iﬁduaticn wﬁ.ﬁh Remuté« f[ﬁ’&ie&*ﬁr_ ohiE.
compass with ?Rb‘fa able. Soais, v v ) .
22 D : 2 i "“" o H
LR T Z‘c. is praposed that %he lé‘eili&er frdic a*him s nw ga‘im#unte& f.mx %mm&i“ K ) "
© e e % 1% N 5
g pé?mber instrudent, de disrimyed as u miving reference merk on the fwzoke o 7 -

7 ladieating ragnetie eorpass oF a sulterly desigrsd, %ﬂ;ﬁxalx@ma. % _— -
- - . Possibld wsthod of doing this &= ghowm in Fn’.m?ml—-l&. i "éfm:}w nﬁﬂr-w e
061d be positioned bi mbing of an dlgetric meter as o4 the cmvezﬁ;‘;mga,‘ oross , T
;cmﬁ.ez‘, After reaehilng & positloen moear the lg,qalia.éx fduy at & sulficlend., e -
distanea fran the yunwy the pllgt wonld: dei the Mpedisp of the runway-at ‘the
top of the ocdiipass diel,; maring tllowance for 4y kg Mf‘t of gompaBs. | -

Gevietions and varia$ions, Hé would then take up w‘mtever }mdinr’ g newsaary
%¢ line up the compabe needld with the localizer selerenncs mark, Déing &0 ' W .

would result-in s di&gcm&\l approéioh £o the edrter a0 thé looaliver J:masu 3 A3 - e
the wedgo<shaped loocaliger path is ordered, the ;,géﬁtlize; needls or. mf’grsnhefé;m .
wark would move toward venter, If the pilet: thén ngnt.;nua‘l’y cha.ag%’f His & .0 -

headinz vo keep th® vompass needls poinbed at the Teealiger ymrk he Woulda:m}m ’ v
en ssywptotis appronch o the liug progec%ed £rom Lhe r;.dli;;e of“the mn‘aay

SR ,sf;mm in Fifure 1-8., ) . e - : “
- = ET ’ R A

. T4 Collows Lo the .\aturo of LMo svstem *bsﬁ; ‘Lze ieca}iz“‘ :;aad% §;*— . R _ - o

. sroference mark 1 “stop at the cgter outhe sazle AL t‘xe pileb {p \e.ola " '~-.‘ -
.7 meke tortinual’ chanfes in hesding.ss requived agd, T thorg ¥ »o wind Ar{fl . - .

. iver arror in goMpugs sebting. If, Dor exmmple, thers ahmz G} ke, 5 5 e}
wind drift to the left, tho localirer mark walld -ocmeg ‘t'o'res\k with the mo;xé'b &, .
qprpess pointer at apfroximitoly § Jegreés ¢ the rs!.gnt of ‘ouitbar, as‘i;‘@er e S
- 'eg‘B_B ol th&t aﬂ@hn‘*‘ wntﬂﬂ 'hn \Fcnuiﬁnﬂ ts hn'!ﬁ g 00’\11‘3@ pamlle'l to ﬂ‘ MCE‘W
7 pathiy This would présumably result in ‘& s1ight grrop ip “’bcuuh&m Pos ion on
Lo the yursay, but it iz believad thit Hlis 0rrb§~vw1& be izig!.zr.iﬂcm‘ﬁ \m
' .. Ditude emeopt under conditioens of. &ero oviling mnd vexry large ariey q...i-ab;zmws .
. orroF, I8 ady svent, the idstrument itielf wonld provide” “thepilet wttha -
_ reasonably apcurate es‘kimate of the erzor dye 6. dritt or Whhor opudes and -
waké it ‘poasible Tor hm\ to mse‘t ins COMpAsS ém to »a mnore: nearj.vmarm#_k
'I}ﬁ&dmo . NG

3

W ol

BN '..4
s T . -
ra - o . Y - e

. N . . : R
When’ fiysig er ofitbound, course, avey i‘rom,t}m FRuway,, ths! ,acerk.ratat;oa s
. of thd i*xstzumnt, as on thé present “gross xpm&tar " would- havo to. be ﬁversad.
. During this paxt of the approgeh the idet, pou},cx 2ot 20 the rudiey hea.ding oG
: and fly the rdar end of the eompass medl@ Ay Lfrem %e logalisep referened
mark in orddr %o bring it to penter. Az &Remn%zvez proc.a-éure *a«cu?.a be ha S0

e

* .7 in tho réciprosal of the runyay headimg sad i‘lw the iz.d‘lo,a*biux, end of-the omma T 7
| pasa aeudle away Lfrom “r:xc lopalizer marlc w L . v PRI R
] "'h" .

f?’f)/(':’, nm, s
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Added to th:is indigater shculd be sama maams T 1 remenhng st pa,%(rt fram

AR using %he localifer idicabion when it is not Mngtidaiur, : i.s purpase -
. it is gupggested thot & smell fleg dover Lhe, loaag..&m* marl ai. a;g m.me thet ~
e this eq\tiym.en*c is notwoperating, and that this f‘%ﬁyl,aarrv the WoPdH,. ".Imel.,z&r*

o off. A aimilar type of flag is uoe@y *ﬁnluﬁed o the zeeent‘mdela at‘ the

. - uﬁ v & A \".
. R .
< v

¥
T fhia tvpe of corbined localizer and hee.dlng ind&ea't;oz sheu.ld, ﬁ&vuwi’ul u‘o‘?i
' only#6r blindlandings, but also for ady other gibnet1on where flying of - é

~ meat serve &8 & pilot diredtor 1mio&to » durting b&xﬁa inf fubsy asfe;:’trgck fl;*a- o

gator for Srcund Cendrolled Anproach (radar) »i;msn’b, X -‘»g':_ s .y::,,, o ,,,«,
B- .;*:opos&l Loy Co Tb...nmg Gli.&e "whh Indicatiun mt" sz'o ﬂoﬁ%&na;@i@;&tm’« -

3 S A >

=

It is sugpested. thet the rlide path 1ndioa.t:.m' coul&%w hm&ﬁmd with #{ni“
conventienal gyro horizon somevwh&t in ths marnner aﬁm Aﬁz F;wm&.\ﬁh-‘t,% =
resgon to beliewe, howeveor, that this comdination mils Be” \omﬁrsﬁ:ng tn"?hha
pilot. In order to serve wms & refersice poing Poft the hoxm par he lﬁe, *
peth needlo would move wrward when the glide pathiid Zelow tho plens and m& .
, ' verga, If the pllot were to interpret tlw plide pathrneedle in “térms of Hhe,
= o reforened asirplens hs woauld e 16d to make the witpnd corygotion, ﬂc?eﬂvezﬁ, T

in flyirg a cmbined gyrd norizon smd plide pa‘hh 1dicabor It would prEnably b
poor teohnigque to attempt te kee; the horizon bAr on.tha oud 4f 4né, glids‘pa%fh
needle, sinoe this might lead to exbréme atbit udaé and darpéx of s‘bal,‘u. e
. Returns to the glide jeth are -normelly made by whadges in thrﬂ%tia sehting and
v ralatively small changses, in sttituds of ihe airplanac

\

lx w P ~
Te 3

ﬂr-"

-

" 139

i : . Bany pilets, partieularly during %their early | i’lvinr "'?aiaing, fiimx %&ee
cenventional bype gyre horiaon indicator to mowe é.‘a thmo‘p_malte of the~
expoctéd direction. A mwmber of people hwve suggcske& giet it would behmope 3T

e . : naturkl o heve the horifon bur repain fixed with: nzz.se*‘k"ia t= *-&zgﬁmnﬁ Cal oy
T - panel, and to have the -amail eirplané iudioste *the movemepts, c.i‘,:hha sive

?

-

© rotate clockwise to imdieste n right dbenk, ‘both mo‘{:imh ’Sai..x?*-@_m;.éﬁy% CeTe oy
mvaraa af>the wotion of the horizom bar in FThe. qmvenﬁionai .{nstrmxﬁ;. &’he;‘e )
is ample rohech to believe that already trainedepilots oold Shifk tf 3 is *ns’é‘ B
- L %ype of ipdiesticn withows dUDF ioculby. An expérivertsl gembinad Wrb«&ml’iﬁn
' and directiomal gyros buily for the Navy, substiiubes ! ’&15.‘: &¥pe of mmpazit“nﬂ’ *
the indicator sirplame f'or movemert of the horledss - “Tivo. aq;roh p4pdidhs, ~one’
. -by Loucks (2) -at the AAF Bohool of Avisbicn Wdioind and another by -Prghen {3y
44 Great Britain, have s-own that dhis type of Gn@icaticy ie Fasisr Te Lay 48 .
E o © the Link Trainer by ind‘lvi.h:ala net alroadv ta‘a”‘iheb& on, t.ha o&nsntioaala @ﬁm

. man'ho . R 5’%"’ e T, 3 -.,, 1 5 E
| _ . . PR S \x s.:‘.. ‘_‘.,‘.
l i ’ = Por the reasong disous. eed in thq prsowd ng pmaﬁph& 8. qomhme%_, N;.m
D&'t.g apd horizon indivator as shusm in Figure a8 i proposed, Eigu\% BeB <o
shows e dirpot fromt wisw of the mstrmxentﬂi‘ac@‘?“ On this mua,tor e . -

=

1 . . o . '.I._‘ - L . é‘,-.-’ *
i "".“‘ Py . }-5(}}‘

- .

croas pointexr™ indiqator, : =

1»~. te . R

purtigular ‘track is requireds It ghould bs poes%bh to }'mma“ﬁ@‘sw mstru- ‘\::'

ing indiostor for VIF omuidivecbitnal vange mviga%ion, Bpd ag'd ;ﬁrtséal wim t

LAV

] " Thus, the smell cirplans would move up. wher The-plane %h.g&tig;t, g alind tmd ey

B .‘*"f‘y

%
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. ¥nat already train 6d pilot: conld shiTh L) this oW typg “of' in ,*.eai'ion W‘ ’thcu‘a

- - - .-

£ g P ) : - ! -, - ARl
VL i R e e T ST ST S T O 7yt Ve T AT, gt N LT g TR s mayn SNy - ARt
P g S ' - o L2 s Meanaa 7

®

\ ) . .
. ) . o,

hﬁri:lbn Would romain fixed with rerammo to the itmtr\zmnt (mcségrt for a -
slight voriical adjustment $o corrost for para]la,x)n T airpIane ailhc&evba

PN

would moie up to indleate olimd, cloclwice 46 indichte righ’c kank yd wlee -y
' wersa. The mmail diamond near the, top of the insirumeirth sould, rota*t:é*wi“ch *che:

alrplane silhcdetts to indicate the actual angla. of “bapk, thuy &vol idpg thy .
pontradistory relationship between ‘the bink indiom o on the gnbhwerbi ongdd L
gyro horifon ard the rate of turn indieator., There 4s ample reason to elieve

diff.&@lltyo R . P o ..’. P "’.‘. .

In Figure %-B $hp giida wath refqmnoe Harkey ls BT fa.s an enla;‘gemn‘c

~om the end oft the za%qr heedlo and would indicAte the direction of the gli,de

path frem the eirplane, The mtarpra catiion by the pilss of WheTe e 4 with,
reference to the ghde path ghould be inmadiate &xd 437065, o Ehs - scrrective. | .
action required, in terms-of throttle setting and &tti‘mﬂb @}m.ngyg sagld 3’3&8- '

wise bo readily upperent to the pilots In flying this-inttrument the pilot v

would be instiucied to keap the mster needls center@a ove¥ ‘%hb minisbure elre
pians, by the oosbingd usse of throttle mad elevibps (oF elevator ‘bmn}. Ine
xnormal glide the mininture sifplsne will Bs only slightly, ﬁ‘sny, bélow -
cézter, In a perfect apprdach, tuerdfars, the plan® might b= 'ﬁli.ghtly 8OVe
%the actunl center of the glids pa‘t.h bvut this’ &avis;tim w.ng 1.3 \mkizv.if;.m_gf‘h
.3n maznitude at the téushadn ?omws. R .

It is suggested thut when 1noperative, the glide p&c’h nw&lb be in t‘hs :
sxtrens upper ‘position gud hidden bshind & baflie. Thigrwould, Bike Mlying by
it ix.*possibla ard would remove it ag a ﬂiauﬁatign when rb- 3 no';: i‘unst:ionmg.-

. >

Sel '\Hxii

Wi

PR

4

Saw W

se-

B I

P



("
-L
Pergonnel Hszsarch &

- ’ 611, 191#55

ithee s G*e‘m ritai,;ﬁ 5
. e,

°

. - - . S
’ C LU P N ) ye
‘ ’\&"\“y = L . g * - PO N PO -
s, o mvyﬁ”‘@ i S j‘.ﬁ_",éé"’"“uf‘ B “&rm—- _#_wv_wf.—;_ i A S———
R LSS s M.W .
M R 4
. B , S . -, - i ‘ ' : ::“. . ._ "..;{. E
, . ) . . AT p = N . ; %
At . i . If" t
Engln. Dive MR #T5EAA-GOL~Ba ) . , S S ;
3 l:hm igly ‘ g E A e o
. b ¢ B o T P e
‘ ! ' "T e ) T Tt ‘. ,2
R A , H 2 B " .
T " N i . . o - I -
" w e : i
o - s . vt 4: L, ", ‘;_ :
: - BIBLIOGRAL T e e 5
“ . PR A 5 P P
:~ N :Oé‘ ,»n.,‘ ‘. i
P T . . .
e i R
L. S e b r T b B
¥ - ; 3 ) * LT . . ’é
e R .
1. Bromee; Rs € Comparstivy trial o attitude Sadioaton .g, «?lvmms EERMEEE
Eafedint k2
3
{
!

2o 'Lcunka, R, B. Bvaluatiae of airsraft a‘ttitt\ﬁgx imeatorc oﬁzﬁha bm!is )
| of 1ink Instrument Ground 2ralgdt perfor’zs’iﬁ.noog - AAR, o

. School of Aviaticm Mudigpine Re&aa,rah Rsqu. Ero“‘\*i% LR T
| ) ¥o, 3l1, Report Wo, 1, .‘ij . L .
" . oy ';_ .
i . i ‘ , SR
' L AN
2 =
! IN 2 -

1 ' o
‘ » _ ‘o;.e".{ :
' “7.' 33') é




oo e i) - . v ']
S T .~ - L o R A T N e s .

S PR IR NS v “ o 5 P

R S KU SO ket Mt P N R

. TIRCT apTerrn e B pota e ey B R VIR L S IRy o -
w.,mwh.ﬁﬂ?‘m:%@.,\.&\3_L ety SR DL SR SR TE IE NP PLITRL T b N ,__,:, L T
< H _ ~
: S . .. _
: . _
& k ._H.. i 2 - - -
. ¢ : .
Qa8 5 N 1 )
A mw | ‘
! LSRN ! / “__ | “_ =
S a - L
S | ‘ .
[ L 5 — i
i A , N
¢ '} __ . 3
“, . i _
H .x— ik
gl 0 , _
& . & _
g I . _
_ ” g ﬂﬂm F . R
I : 4; 3/ “ ! .
¢! i f .
f T h ]
_ i . ‘
o) |l i
| " _.,M. 3 . .
3 . m _ . !
g ! " I . s
' v
w_“ . , i —
i ~ o
a - ; ; .
w T |
1 S _ _
_,_Aﬂ ' m.‘ TR, O o ; ;
WM & P M“ |
i i
M N \w__
SN A N
i . B , |
s At N .
”%m . v um% hﬂv ,
: ' . v
g . M A . . . .
1 . a3 3] \
wm K :m a - (8 A .
b Cope 4B TILICATER
w ; ;M = . g )
5 ) d _
Wi . \n. |
i n. - i . . . . , 1 e ” .
' v.mwm Tige 1. Loealizer Indieator Corbined with Reebte Indicat ,
i . oo A . (with Rotatable Scale).
i .«. SR
v REF t .
SRR ¥ S
1 . .uv“b-n.- * ' & - _
, ~ .m-u oy . 8} ] L
; . by .
1. A . _ .
1 4 & Ls { Y . ks .
| y 51 ’ A ’ ) ! . U . : SR EEERETE SRV -,
. .v.ﬁ ! . :
| . . _
1 ¥
_ : ..w = — i = Lilni..f e SR T Epp—
N —ag o B = - == = et =




.

W pind?

b
'

&ll‘
4t
L
Tzl

3

'~\u\ »
~

/s
po s
NeL DOV

S

.
s
R
¢
.
¢

o . _\
. E L O % PP ooy el -
RS ~ e - e - -
. e e s 4 el e iy oy oD e 1 - o et B s e e . e ST
) B T T B ‘ * 7
) ) e : §, ot 1
Englne Dive M0 TSTAA-60L-Ca 0
. _§ Mpror 1047 ; i
< -
[
$
3
4
1
— :
) A
* -
L -
i . 3
- 3
. 1
€2 <
W SR ?: %
5 & o
. ) o
= - 5 or
' =) I
. _ 5o & ¢
bt} = ,
. t = .
~ N (]
. <
pe :Cg O
- i;) - "-/: K
e = E
) - (]
5 5% set v
Q N' 4
v o } s
50 = .
s <4
u = e
i - -t N
= 5 a
b .
aQ. 5
I~
: cr ‘ -
[&] . R
e} . - "
. o N
(o] 5
H, ,
s
- l ’a .
-
b _ .
Q —
N = -
. i ~
S t
o
. ’
o
. ¥
o &5 -
= w LF
yie ]
- %) 421 8
~ re N
:' L .
-t o .
. 3 i b
Ja on]
pie '_'1} g



T ]

ir any |

ARMED SE1

It

P e

| PEASE RETURN THIS €OPY 70

ARMED SERVICES TECHNICAL INFORMATION AGENCY'
DOCUMENT SERYICE CENTER
= Kiot? Baildmg, Dayton:2,:Ohi

‘Because of -our limited supply you are.requsstod-to refurix
this copy as Soonnos:.it-has:served your ‘Rurposes: 30 maf o
it may be made availdble to others for reference use, |
T Your coopéraiion-will be approciased. '

JON AGENCY wmrmed .

a defmltely related Government procuremé
‘Government thereby incurs no resp@nsmrh;‘
whatsoever; and the fact that the Governmey
furnished, or in any way ¥
- or other data is not to be regard_egf-b A.mp"

anner hcensmg the hold" 3
7 tmn. oz convey:mg any r :

supplied the said ¢

Hio

[ R L L

[t
e s i w M

—




	0001
	0002
	0003
	0004
	0005
	0006
	0007
	0008
	0009
	0010
	0011
	0012
	0013
	0014

